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Traditional Search Engines

• Provide syntax-based text string search.
• Keywords from the content of the web-

pages are indexed.
• The basis for search is term matching

between the user’s query and these
databases.
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The Problem

• Search query is broad and not scoped.
• Only one kind of resource is searched

(E.g., Web-documents).
• Semantics associated with the search

string are not captured.



Noesis

Noesis is an attempt to solve these issues
– Search only what you want (Search Scoping)
– Search everything that you want (Resource

aggregation)



Noesis Approach

• Noesis provides topic-based searches,
retrieving resources conceptually related
to the user’s need.

• Semantic information is captured in the
domain ontologies and is used for
providing context for the search process.



Noesis Approach (cont’d)

• Using domain ontologies, Noesis provides
a guided refinement of search query
producing successful searches and
reducing the user’s burden to experiment
with different search strings.

• Semantics are captured by providing the
option to expand the query terms to
include suggested related concepts.



Noesis Algorithm

Noesis search engine uses a two step
algorithm.

– Query Analysis: Search query is broken down
to identify concepts that are defined in the
domain.

– Query Expansion:  Related concepts are
added to the search string for Scoping the
search.



Ontology

• From Machine Learning/Artificial
Intelligence/Intelligent Systems perspective “an
ontology is a formal, explicit specification of a
shared conceptualization” (Gruber, 1993).

• An ontology captures and encodes domain
knowledge of concepts, constraints and the
relationships among them, for use in  a machine-
readable fashion.



Noesis Ontologies
Noesis uses two classes of ontologies.
• Domain ontologies: These are the ontologies

used to describe concepts in a domain and their
relationships. Noesis uses a set of core
ontologies for describing concepts in
Atmospheric Science.

• Application ontologies: Application ontologies
describe a domain with respect to a function
(E.g., A data archive). They enable flexible
querying by bridging the gap between semantic
concepts and the application specific
vocabulary.



Providing Semantics - Specializations

• Adding related concepts to the search term as
a way to provide semantic information.

• Ontologies are organized in tree like
taxonomies, where the child nodes represent the
specializations of a parent node.

• The first type of the related terms are
specializations (SP). They are used to expand
the search terms thus providing more detailed
search.  For example:
– Search Term: “height
– Additional term(SP): “free-board”



Providing Semantics - Synonyms

• Synonyms are different terms that have the
same meaning. In ontological terms they are the
equivalent concepts.

• owl:equivalent-class allows linking two
syntactically different terms to one semantic
concept (synonyms).

• The second form of related concepts are
synonyms (SN). These include acronyms.  For
Example:

• Search Term: ‘Albedo’
• Additional Term(SN): ‘Reflectance’



Providing Context
• In reality, every concept has a set of other

concepts, that are neither in the same
inheritance hierarchy nor equivalent, that tend to
co-exist.

• These are called the associated concepts and
they are captured in the ontology through the
property relationships.

• Associated concepts are the third type of related
terms (RT) and they provide the context for the
search query.  For example

• Search Term: ‘Mesocyclone’
• Associated Term (RT): ‘Vorticity’



Semantics for Search Scoping

A user can start at a
general topic and
navigate to specific
topics by selecting
the related concepts
of interest.

Related Terms

Specializations

Specializations and related terms
for the search term (“Cyclone”)

 presented to the user



Synonyms for the search
 term (“Reflectance”)
 presented to the user

Synonyms

Semantics for Search Scoping



The Search

• The identified concepts from the query
string are used to search the Ontology
inference service (OIS) to get the related
concepts (SP,SN and RT).

• The obtained terms are used to search
other resources like Google, Yahoo etc
Search Query:(SP1.. SPn SN1..SPn RT1..RTn).



The Search (Cont’d)
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DataSet Interoperability
• Over Years, data formats have evolved from

different communities, thus making them limited
to the community and context.

• Semantically homogeneous data is archived as
syntactically heterogeneous data sets.  For
example:

• DataSet1: Albedo
• DataSet2: Reflectance

• Semantic Interoperability between data
formats is required to make them usable across
communities.



Application Ontologies

• Data archives are often catalogued with content
meta data to enable searching. But, users still
need to search for syntactically matching
keywords.

• Application ontologies describe a domain
with respect to function (i.e. Data archive).

• Application ontologies enable flexible querying
by bridging the gap between semantic concepts
and the keywords.



Application Ontologies (Cont’d)

• An application ontology is added for every
new catalog (E.g.: CF-Ontology).

• This ontology annotates the terms used in
the catalog with the conceptual meanings.

• The concepts in this ontology are linked
with Core ontology (Modified SWEET)
through the owl:equivalentClass.
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Resource Aggregation

Noesis is a meta search engine
– Meta Search Engines simultaneously search

multiple Open Web and Hidden Web
resources to provide increase search
coverage, efficiency and effectiveness.

– Searches for web-pages, data, education
material and Publications.



Resource Aggregation (Contd.)

Noesis uses the scoped search string to
fetch resources, through search web
services provided by third parties:

• Web: Yahoo, Google, Ask.com
• Data: NCDC, NCAR, NOAA, NASA GCMD, LEAD, IPCC

Model Ouput, LDEO
• Publications: AMS, Elsevier, Springer, RMS, Blackwell,

AGU
• Education: DLESE



Resource Aggregation (Contd.)

Collates resources such as
web pages, data sets,
publications etc.



Example – Step 1 (User Input)

User types a search
term (‘Cyclone’)



Example – Step 2 (Query Refinement)

Related Terms

Specializations

User selects the related terms
 to add to his search query



Example – Web Results (Step 3)
Refined query

Querying Web
Search Engines

Relevant Results



Example – Publications (Step 3)

Refined query used for
publications search



Example – Data Search (Step 3)

Mapped query used
 for data search
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Noesis – Web Interface:
http://noesis.itsc.uah.edu


